Introduction
The Australian grape and wine industry has expanded steadily for the past two decades to become the seventh-largest producer and the fourth-largest exporter in the world, 1 with chardonnay being one of the most prominent varieties. 2 Although introduced into Australia in 1832 by James Busby, 3 commercial chardonnay production did not begin until the early 1970s. Since then, production has increased substantially, and the Australian wine industry owes a large portion of its modern-day success to chardonnay, which has arguably been its backbone for more than two decades. It is the most planted white variety, because of its solid viticultural properties and ability to provide flexible wine styles. Chardonnay contributed 397,239 tons or 22% of the 2013 grape-tonnage crush, 4 from 25,359 hectares of chardonnay-bearing vineyards. 5 For the year 2013/2014, white wine accounted for 56% of Australian domestic volume sales of wine. 6 Nearly 45% of the 2013 white grape-variety tonnage crush came from chardonnay, 4 further underlining the significance of chardonnay.
However, in recent years, there have been indications that chardonnay has become relatively unpopular. One explanation is that general opinion has shifted toward fresher, lighter-bodied, more predictable wine styles, such as sauvignon blanc. 7 Given that little consumer sensory research has focused on chardonnay, consumer sensory-preference mapping is needed in order to understand how the effect of taste and perception interact and how sales are affected. 8 In the absence of this research, there has been a tendency to rely on individuals' "expert" opinions, as well as considered analyses that have not always been based on reliable data. This may have led the industry to conclude, incorrectly, that consumer attitude toward chardonnay has recoiled. Many different theories have been advanced by publicists, key wine-industry personnel, sales representatives, managers, and others to explain chardonnay's declining popularity, but to date an empirical explanation is still lacking. Our study examines consumer engagement with chardonnay and contributes evidence-based research to inform future wine business strategy.
literature framework Recent decline in chardonnay's popularity
Historically, chardonnay production has concentrated in warm grape-growing regions, such as the Riverina and the Hunter Valley. Such wines were characterized by generous fruit and oak flavors, moderate acidity, and relatively high alcohol levels. 9 The general opinion is that although Australians continued to favor Australian chardonnay, they have moved toward more aromatic, crisp, and refreshing white wines in recent years, such as sauvignon blanc (and maybe semillon and pinot grigio), as consumer preferences for oak-driven rich chardonnay styles have declined. [10] [11] [12] The industry responded in a timely manner, producing more chardonnay styles (so-called next-generation chardonnays) 10 that were fresher and lower in alcohol 13 and oak, but higher in fruit and acidity. However, there could still be a significant number of consumers who prefer traditional, old-fashioned, full-bodied chardonnay. The general view that consumers prefer lighter chardonnay wines produced in cool climates is not supported by increasing production of such wines, despite cooler-climate wines having a higher weighted average price.
As with many varietal wines, chardonnay falls into a number of categories (eg, basic, premium, iconic, etc) and within associated price points. This presents a problem when attempting to gain information about a specific category, since the information provided by most data-collection agencies refers to the combination of all categories, and thus can be misleading. For example, sales of ultrapremium and iconsector chardonnays have risen, while there are declining sales in the remaining price brackets. 11, 12 Detailed data on sales both in the domestic and export markets are lacking, partly due to the fact that large Australian retailers like Woolworths and Coles are reluctant to release sales information.
An additional problem chardonnay faces is that it has lost its social currency, as it is produced in a vast number of viticultural regions, leading to "unclear" styles and/or flavor profiles, whereas sauvignon blanc wines are more predictable. 10 There is a view that consumers, especially in the UK, were simply tired of Australian chardonnay and moved to chardonnays from France (where it is also known as Chablis, white burgundy, blanc-de-blanc, Pouilly-Fuissé, etc), 14 Chile, South Africa, and other New World countries. 11, 12 It seems no single approach will ensure an increase in demand for chardonnay. To win back consumers and assure continuous success in both the domestic and export markets, the importance of region, clone selection, advances in viticultural management and winemaking, and appropriate marketing will all need to be considered in an integrated approach. The key, however, is to better understand the expectations of target consumers, since that will help identify desirable regional and clone characteristics and inform appropriate viticulture management/winemaking, as well as provide a marketing focus.
consumer attitudes and taste preference for chardonnay If the word "chardonnay" is entered into Google Scholar or Web of Knowledge, there will be around 26,000 hits. While there are a large number of articles about chardonnay, many only offer opinions. Where chardonnay has been used in research, insights into the wine itself are not provided. It is clear there is a need for an increase in reported empirical research on consumer behavior and sensory and perceptual factors related to chardonnay to inform decisions about chardonnay production and marketing. Consumer sensory research on other white varieties, eg, Hunter Valley semillon 15, 16 and New Zealand sauvignon blanc, 17, 18 has been reported, possibly more so than that on chardonnay.
United states
Yegge and Noble 19 conducted a study in which ten inexpensive commercial California chardonnay wines, vintage 1997, were descriptively profiled by 14 trained judges and further rated by 126 novice and experienced chardonnay wine consumers for acceptance and purchase intent. "Acceptance" was based on sensory factors, such as aroma and flavor (using such descriptors as "oak", "butter", "citrus", "apple", etc), while purchase intent was based on nonsensory wine attributes, such as price, growing region, label description, brand 
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3 chardonnay wine consumption in australia name, and label design. The largest variation in consumer flavor preference was observed between fruity and floral wines versus wines with low intensity of fruitiness but high in caramel, spice, and oak aromas. Acceptance was scored significantly higher than purchase intent, which suggested that purchase behavior depended on more than mere liking of a product. In addition, labels significantly influenced the attitude toward several of the wines, thereby demonstrating the importance of labeling. An Australian study by Bruwer et al 20 confirmed that these choice cues were important in purchasing.
Martin et al 21 and Martin and Durham 22 studied the impact of three types of bottle closures -screw cap, synthetic, and natural cork -on consumer perceptions. Consumers were selected from Portland, Oregon from a pool of 2,000 subjects based on availability. They were interviewed through a screening questionnaire for age, sex, wine knowledge, and frequency of drinking 19 common beverages, such as fruit juice, dairy beverages, coffee, tea, and alcoholic beverages, including wine. The majority of the participants were aged between 24 and 55 years, with females slightly outnumbering males in all tests. Chardonnay from the vintage 2000 was bottled for 33 months before evaluation.
In the first experiment, "regular" wine consumers (ie, drank wine 2-3 times a month) could not detect differences between wine bottled with the three closure types when closure information was unknown, and were no more skilled in detecting a difference than "infrequent" wine consumers (ie, drank wine once a month or less). The researchers also concluded that liking, quality, purchase intent, and price expectation were rated in a significantly different way when consumers were informed about the closure type. At the time of these studies, knowledge about the type of closure strongly influenced liking, quality rating, and expected price, because wine was perceived to be of a lower quality when closed with synthetic cork and even more so when closed with a screw cap.
canada
In other studies, Canadian chardonnay was analyzed for its sensory and compositional attributes by Cliff and Dever, 23 later by Schlosser et al, 24 and finally by Lesschaeve et al. 7 In the first study, 16 chardonnay wines from 1993 and 25 chardonnay wines from 1988-1993 from British Columbia were profiled. Wine, wineries, and vintage differences were analyzed. The 16 1993 vintage wines were obtained from 12 wineries, and the 25 1988-1993 vintage wines were obtained from six of the 12 wineries. Wine styles were able to be discriminated, as some wineries produced fruity and floral wines, while others were more yellow, oaky, buttery, and astringent. Chemical analyses involved titratable acidity, pH, absorbance, phenol, and alcohol content. Ten "experienced" judges evaluated the color, aroma and flavor of all wines. Correlates with the attributes fruit, sweetness, and perfume, as well as complex, yellow, oak, and alcohol, were found in the 1993 wines. Astringent and vegetal characteristics were found to be negatively correlated with fruit and sweetness, as were perceived acidity, complexity, yellow, and alcohol.
The older vintages were generally found to be more yellow and oaky with more diacetyl flavors, while the 1993 wines were fruitier. The differences were attributed to the influence of both aging and the cooler weather conditions. Chardonnay wines from Chablis, Mâconnais, and Napa Valley have also been associated with fruitiness, specifically ripe apple, melon, and pineapple characters. 14 Among the disadvantages of the Cliff and Dever 23 study were that several different vintages were investigated, leading to possible confounding effects. Further, bottle age was not taken into account, and the oldest wines were omitted from some of the analyses.
Schlosser et al 24 analyzed 24 chardonnay wines from the Niagara Peninsula, one of the three distinct Ontario viticultural appellations, as well as chardonnays from California, Australia, and France for their chemical and sensory attributes. The general outcome of the study was that regional differences in topography, climate, and soil have limited impact on the distinctive sensory characteristics of chardonnay wines from the Niagara Peninsula. The findings were consistent with those of Noble and Ohkubo 25 who found that chardonnay wines from California exhibited limited regional differentiation.
australia and new Zealand
The Australian Wine Research Institute undertook a study in 2010 involving eight oaked and four unoaked commercial chardonnays in Australia, chosen for their chemical composition and sensory attributes. 26 The selected wines were within the A$8-$20 price range and had less than 4 g/L residual sugar. An expert panel separated the unwooded chardonnays widely across a three-dimensional principal componentanalysis map. In another experiment, 203 Sydney-based regular white wine drinkers evaluated 14 wines, including eight Riesling, two pinot gris, and four chardonnay (two oaked and two unwooded) for liking. 26 Three consumer clusters with different preferences were identified.
Cluster 1 comprised 41% of the total sample tested, with people in that cluster preferring a chardonnay that exhibited high levels of oak flavor, hotness, butter, viscosity, fruit aftertaste, and yellow color. In contrast, cluster 3 (36%) people preferred sweet wines with fruity aromas, such as citrus and pineapple, while cluster 2 (22%) members liked mainly Riesling wines with strong citrus flavor and higher acidity. The two pinot gris wines were equally well liked by consumers, with a preference for bitter, cheesy, and astringent wines. The authors concluded that phenolics, even at low levels, have a negative influence on a considerable number of consumers, and that the consumer clusters identified in this study were reproducible and real. As such results suggest, opportunities exist for different market niches. Detailed data were not presented, information about sex, age, and other characteristics of the consumers who evaluated the wine was not reported, and data specific to chardonnay were limited.
In another study, King et al 27 conducted a survey in which regular white wine consumers were segmented based on self-reported liking and knowledge of white wine styles. The study was based on the top white varieties sold in Australia, and represented a wide range of styles and flavors: chardonnay, Riesling, and sauvignon blanc from both Australia and New Zealand. A sample of 150 respondents, equally distributed between male and female consumers and age categories, were recruited from the Adelaide metropolitan district (South Australia). The participants were regular white wine purchasers ($10-$20), had no tertiary wine education, and were not employed in the wine industry. It was found that the grape variety, region/country, brand name, and recommendation by friends were the major drivers for decision making, while technical comments on the back label, cork closure, and alcohol levels were the least important. The current study also investigated some of these choice factors in preference and wine buying. The major limitation of the King et al 27 study was that price was not included as a purchase driver, even though it has been well established that it is one of the most important factors influencing purchase decisions. 28, 29 Bleibaum et al 30 interviewed approximately 400 consumers from Australia and 300 from the US, primarily by means of an attitude and usage questionnaire. They concluded that closure type was an important purchase-intent driver, along with price, variety, and region. Participants preferred natural cork to synthetic cork, with screw caps having a negative impact on purchase intent, particularly for wines over AU$15. For Australian consumers, price was of primary importance, followed by closure type, region, and variety. Unfortunately, no further information on this study was available, as it was conducted by the Tragon Consumer Marketing Group (http:// www.tragon.com). As is usual for work involving consumer attitudes, the fact that the study was conducted more than 7 years ago is now a limitation that needs to be taken into account. Attitude toward screw caps and subsequent perceptions of quality is one relationship that changes rapidly.
sociodemographics, consumption occasions, and choice cues
Atkin et al 31 suggested that a good starting point when evaluating how consumers make wine-buying decisions may be to look at differences by sex. Women tend to be superior in their sense of taste and smell, and they have a greater capacity to pick up subtleties in wine. 31 It has been found that sex differences in wine consumption are likely to be associated more strongly with volume, and perhaps wine style and grape variety. 20, 32 Age-group issues are only one element that marketers should include in planning their marketing strategies. The belief is now widely held that for the world wine market to grow, more young drinkers must be introduced to wine during the critical years in their early to mid-20s, during which they form many consumption habits for life. 33 Generally, consumers' wine consumption increases with age, peaking during the midlife stages before declining. 29 Consumers rely both on extrinsic cues (price, brand name, packaging, store name, country of origin, color, etc) and intrinsic cues (taste, texture, aroma, etc) when assessing wine quality. It is also important to recognize that before sampling a wine, consumers must evaluate it primarily on the basis of their perception of the brand name. The wine-purchase decision is widely regarded as complicated 34 and associated with a relatively high degree of perceived risk, 29, 35 which is in turn influenced by the consumption occasion for which the wine is bought. 36, 37 Different consumers display different product preferences for different wine-consumption occasions. 29, 38, 39 Bruwer et al 29 identified six distinct wine-consumption occasions, namely gifting, normal at-home, celebration, cellaring wine to age, away from home when dining, and away from home with others. It was concluded that the decreasing order of importance in consumption occasions had an inverse relationship with the closeness of the relationship the wine consumers had with those with whom they may consume the wine they had purchased.
Clearly then, there is a dearth of information in the knowledge base about who the chardonnay consumer is, what their wine-consumption metrics are, the drivers of this consumption, and how their perceptions were formed and can be altered in future. Based on the indications previously discussed, and to give direction to our research, the following research questions were formulated: • Who is the chardonnay drinker?
• What are the consumption metrics of the chardonnay drinker? • What is the buying behavior of the chardonnay drinker like? • What are the characteristics associated with chardonnay wine? • What factors influence chardonnay consumption?
• What are the consumption occasions associated with chardonnay?
Materials and methods
A population sample was recruited in 2012 to be representative of Australian consumers. Participants were recruited through the market-research company Research Now, and were required to be at least 18 years of age and to consume wine at least once per fortnight. In order to achieve a balanced view of participants' perception of chardonnay, there was no requirement that participants consume chardonnay. An invitation to complete the online questionnaire was sent to panelists matching the sampling criteria of the present study. Firstly, participants received an information statement outlining the nature of the questionnaire and what would be required of them, how the data collected would be utilized, that participant responses were anonymous, and that participation was voluntary. The information statement also contained the contact details of the principal investigator and appropriate ethics clearance, in the event that participants had any concerns or questions. Participants were required to read the information statement before accessing the questionnaire, and as such, informed consent was inferred by the participant having read the information statement and continuing on to complete the questionnaire. Participants then completed the five sections of the online questionnaire. The final sample size was 1,533 respondents. Data were analyzed using SPSS 21.0 software.
Results and discussion
Sociodemographic profile of the chardonnay consumer
The demographic characteristics in Table 1 show that the sample was slightly weighted toward females (51%), those mature in age, with 60% belonging to Generation X and the older-age generation (40-plus years old), the well educated (46% had at least a 3-year university bachelor's degree), and with a high household income ($87,142 per year). The Australian Bureau of Statistics 40 determined that 23% of the Australian population are tertiary educated, whilst the average income for a household is $58,748. 40 It follows that the average person who consumed chardonnay tended to be well educated and generally more affluent than the average population, and thus was at a high socioeconomic level ( Table 1) . The results reflect a high level of income in the household to such an extent that about 63% earned more than the Australian national median household income. 40 Given that the average size of the household was less than three persons (mean 2.86), which mostly included two adults and only one dependent child, it is clear that such a lifestyle product as wine was affordable at their discretion.
Wine-consumption characteristics of the chardonnay consumer
There is no universal standard for denoting wine-consumption frequency, and such a perspective on consumption is therefore very much country-specific. In most instances, the "at least once a week" consumer will be regarded as a regular wine drinker, which is the case in the UK, US, 41, 42 and Australia. 20 Table 2 shows the consumption frequency of the chardonnay consumers. We note that 42% fit the once-a-week criterion, and were thus regular drinkers of chardonnay wine. Of the remainder, 35% drank chardonnay at least once a month, while 23% were clearly infrequent in their consumption of this varietal. It is also insightful that the average period that consumers had been drinking chardonnay was 16 years, thus denoting a considerable amount of experience. Tables 3 and 4 provide insight into overall wine consumption and expenditure (Table 3) , and by contrast chardonnay wine consumption and expenditure (Table 4 ). At the same time, the consumption differences (if any) between sexes and age-groups were also examined.
As far as total wine consumption is concerned, Table 3 shows that males consumed significantly more wine than females to the order of two bottles more per month (P=0.000), and the households of the male respondents also spent significantly more on wine per month. Interestingly, females had a higher average spend per bottle purchased than males, which confirms a similar finding in the Australian market. 29 The metrics of the respondents' consumption of the chardonnay varietal within their total wine consumption reveal some further insights. The first is that chardonnay consumption by sex proportion was split almost evenly, with females (51%) holding only a slight ascendancy over males (49%) (data not shown). Moreover, Table 4 shows that males drank significantly more chardonnay and spent significantly more money thereon than females (P=0.000). This challenges the belief that chardonnay is a female drink, or at least confirms it no longer is. The millennial age-group (18-39 years) has significantly higher income than Generation X and older people (40 years plus), and perhaps income is the explanatory variable for why millennials paid close to $17 for a bottle of chardonnay, as opposed to the just over $13 paid by older consumers. Older consumers, on the other hand, drank significantly more chardonnay, at 3.6 bottles, versus the 2.8 bottles of millennials (P=0.000). The main chardonnay consumers are thus older males.
It was demonstrated earlier that although males drank significantly more chardonnay than females, their average spend per bottle did not vary much (Table 4 ). For the consumption occasions, in Table 5 we observe a pattern that the average amount spent per bottle by males and females differed significantly only for the normal at-home consumption occasion. Males spent more on wine to cellar for aging purposes, for normal consumption at home, celebration occasions, and away from home with others, while females spent more when the occasion was gift-giving, and away from home when dining. The scenario as far as age-groups are concerned is entirely different. Table 5 shows that younger millennial chardonnay consumers spent significantly more money on average per bottle than older consumers in the case of every consumption occasion. is available, and of certain lifestyle habits, such as dining out, 43 as shown in Table 6 . As few differences have earlier been found between the sexes, we examined the differences between the age-groups. Table 6 indicates some clear pathways of shopping for chardonnay. In fact, the only outlet types for which a significant difference could not be found were specialty wine shops and bars/pubs in hotels. The pattern that emerged is that millennials bought significantly more often chardonnay wine from supermarkets/grocery stores, restaurants and winery tasting rooms, while the older age-groups bought chardonnay wine significantly more from large national liquor chains, directly online, and wine clubs/mail order.
It was outlined in the literature review that knowledge about the choice factors (cues) that influence people to buy chardonnay is essential to develop a better understanding of how they go about the decision-making process in a retail store. Participants were asked to respond to a series of wine-choice statements in relation to chardonnay (as shown in Figure 1 ) on a 7-point Likert scale (strongly disagree =1, indifferent =4, and strongly agree =7). As Figure 1 shows, price (mean 5.4, standard deviation [SD] 1.5), brand (mean 4.8, SD 1.6), and region of origin (mean 4.65, SD 1.6) were considered to be the only agreeable choice factors.
Two-way analysis of variance (ANOVA) was used to assess significant mean differences based on age and sex for each of the aforementioned factors. In relation to sex main effects, females were more likely than males to consider brand (F 1,2012 =9.0, P=0.003, partial η 2 =0.004) and price (F 1,2012 =9.6, P=0.002, partial η 2 =0.01) to be important choice factors. An interaction effect was identified in which male participants aged 18-24 years were significantly more likely than males aged 55-64 years to consider health an important choice factor (F 5,972 =2.7, P=0.02, η 2 =0.01). The factor "label" was characterized by younger participants being more likely to agree than older participants (F 5,2012 =4.1, P=0.001, partial η 2 =0.01). Brand was considered significantly less important to participants aged 18-24 years than to those aged 35-64 years, and participants aged 65+ years considered it more important than those aged 18-44 years (F 5,2012 =5.6, P,0.001, partial η 2 =0.01). Finally, participants aged 18-24 years were significantly less likely than all other age-groups to consider region in their choice of chardonnay (F 5,2012 =4.8, P,0.001, partial η 2 =0.01).
In relation to age main effects, significant differences were identified for three choice factors (Figure 2 ). The factor "label" was characterized by younger participants being more likely to agree than older participants (F 5,2012 =4.1, P=0.001, partial η 2 =0.01). Brand was considered significantly less important to participants aged 18-24 years than to those aged 35-64 years, and participants aged 65+ years considered it more important than those aged 18-44 years (F 5,2012 =5.6, P,0.001, partial η 2 =0.01). Finally, participants aged 18-24 years were significantly less likely than all other age-groups to consider region in their choice of chardonnay (F 5,2012 =4.8, P,0.001, partial η 2 =0.01).
characteristics associated with chardonnay's buying-influencing factors
The final stage of the study focused on establishing the characteristics (sensory) that consumers associated with chardonnay, and the factors that influenced people to drink it. Table 7 shows the characteristics the consumers associated with chardonnay. These characteristics were derived from perusing the literature base, 7, 23, 24 and hence consumers did not have the opportunity to provide their own descriptor(s).
Participants were asked to indicate which factors they believed to be characteristic of chardonnay on a 7-point Likert scale (strongly disagree =1, indifferent =4, and strongly agree =7). The scale returned a Cronbach α-coefficient of 0.747, which was above the minimum norm of 0.700, and thus indicated an acceptable level of reliability. The results in Table 7 show that the participants believed chardonnay to be characterized by full flavor (mean 5.0, SD 1. and yellow color (mean 4.5, SD 1.4). Participants disagreed with the notion of chardonnay being characterized by leaving a heavy feeling in the mouth (mean 3.5, SD 1.6), bitterness (mean 3.1, SD 1.5), or vinegar (mean 2.7, SD 1.5). Two-way ANOVA was used to assess significant mean differences based on age and sex for each of the chardonnay characteristic factors. An interaction effect was identified for the characteristic of oak, in which females aged 25-54 years were more likely to consider chardonnay to be characterized by oak than females outside this age-group (Figure 3) .
Finally, to assess the influencing factors leading to the participants' consumption of chardonnay, two-way ANOVA was used to assess significant mean differences based on age and sex for each of the factors shown in Table 8 .
In relation to age main effects, significant differences were identified for all the factors. The factors were characterized by polarization between the younger age-groups and the older age-groups. In relation to sex main effects, males were more likely than females to consider their chardonnay attitudes to have been influenced by their spouse or significant other, the locations where they purchased chardonnay, and wine magazines. Conversely, females were more likely than males to consider their chardonnay attitudes to have been influenced by their own personal experience with wine.
In relation to sex main effects, males were more likely than females to consider their chardonnay attitudes to have been influenced by their spouse or significant other, the locations where they purchase chardonnay, and wine magazines. Conversely, females were more likely than males to consider their chardonnay attitudes to have been influenced by their own personal experience with wine. An interaction effect was identified for the factor concerned with the influence of work colleagues. Firstly, older male participants were less likely to consider their attitudes toward chardonnay to have been influenced by work colleagues than younger males. Secondly, female participants aged 25-34 years were more likely than female participants aged 55+ years to consider their attitudes to have been influenced by their work colleagues.
The findings elicited in this study are multifaceted, and contribute to a better understanding of the chardonnay drinker profile and its consumption metrics. As a baseline study, it lays a foundation upon which further investigations taking different angles can be based. 
Conclusion
An integrated approach is required to reverse the trend away from chardonnay and win back consumers in the domestic market. In addition to the influence of region, clone selection, and advances in viticultural management and winemaking, an understanding of consumer preferences and appropriate marketing are critical in order to meet the expectations of target groups. Wine tourism in the form of tasting room visits is an activity that would assist with educating consumers about chardonnay wine. 44 The vast majority of participants liked and had a positive perception of chardonnay. Chardonnay was considered to be characterized by full, lingering, and fruity flavors, as well as yellow color. Males purchased and consumed larger quantities of chardonnay, although marginally more females consumed it.
The key, however, is to better understand the expectations of target consumers, since that will help identify desirable regional and clone characteristics and inform appropriate viticulture management/winemaking, as well as provide a marketing focus.
